Interactions between sarcoplasmic reticulum calcium adenosintriphosphatase and nonionic detergents.
The interaction of Triton X-100 and other nonionic detergents with a delipidated preparation of the Ca2+ ATPase from sarcoplasmic reticulum has been studied. Binding of radiolabeled Triton X-100 was determined by column chromatography at 6 degrees C, and two classes of binding sites were observed. Below the critical micelle concentration (cmc), binding of Triton occurred at 35-40 equivalent sites on the delipidated ATPase with a binding constant of 2.7 X 10(4) M-1. Near the cmc cooperative binding of an additional 70 molecules of the detergent was observed. The binding of monomeric Triton X-100 below the cmc was associated with a parallel activation of over half of the ATPase activity, and the remainder of the activity was recovered after the detergent concentration was increased to the cmc. The ability to reactivate ATPase activity was more dependent on the polar poly(oxyethylene) portion of nonionic detergents than on the hydrocarbon portion. Generalizing for all amphiphiles, these results suggest that there are discrete binding sites on the Ca2+ ATPase for phospholipid molecules in the native membrane and that the polar head groups of phospholipids interact more strongly with the protein than the hydrophobic acyl chains. Perturbations in micelle structure were observed for several nonionic detergents by measurement of cis-parinaric acid fluorescence and differential scanning calorimetry, and discontinuities in Arrhenius plots occurred at the transition temperature of the detergent used for reactivation of ATPase activity. It is concluded that both the physiol state of teh micelle and the intrinsic behavior of the ATPase polypeptide affect the temperature dependence of ATPase activity.